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ABSTRACT 

The report summarizes a ten-part study of prospects 
for cable television (CATV) in the 13 communities that make up the 
metropolitan area of Dayton, Ohio. The report, written in 
non- technical language, deals with the economics and technology of 
CATV, the range of new services that might be provided via CATV, and 
questions of franchising and ownership of CATV systems. On the basis 
of these considerations and a ten-year financial projection, the 
report recommends construction of an interconnected network of six 
cable systems. The basic system consists of a dual cable plant 
providing about 40 video channels fiom the headend to subscriber 
locations, plus two or three video channels in the reverse direction 
to permit remote program originations and to provide capacity to 
handle facsimile mail, data storage and retrieval, viewer 
interrogation and response, and other services that may be perfected 
within 5-10 years. For the large number of "general" viewers the 
report recommends access to ten channels on each of the two cables. 
For "special interest" viewers another 20 channels would be provided 
via set-top converters. (MG/Author) 
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PREFACE 



In the Dayton-Miami 'alley region, as elsewhere in the country, local govern- 
ments have been under strong pressure to franchise particular cable operators. 
Recognizing the potential importance of broadband cable communications to 
thf jublic/ many officials are trouble'! by the lack of information and guidance 
required for wise decisionmaking in tnis new and complex area. What channel 
capacity should the cable operator be required or encouraged to provide, and for 
what purposes? How should fees to subscribers and to leasees of channels be estab- 
lished and controlled? What particular local needs can be satisfied by cable? What 
are the advantages of collective action among municipalities over each city acting 
independently? More generally, how can flexibility be maintained to take full advan- 
tage of opportunities for technological advance and new services in the future? 

These are only a few of the questions that have concerned officials in the Miami 
Valley, as well as in other parts of the country. For this reason the Miami Valley 
Council of Governments, drawing its membership from 14 cities and villages in 
Montgomery and Greene counties, has taken the unprecedented action of agreeing 
to a voluntary moratorium on franchising to await the results of the present study. 
Till now, cities in other parts of the country ha e franchised cable operators in 
response to immediate opportunities and pressures. Those that have postponed 
making decisions have done so independently, with little or no coordination with 
other jurisdictions. 

This moratorium by the Council of Governments has provided a unique and 
challenging opportunity to examine (a) the technology and economics of a variety 
of cable systems, (b) the advantages and disadvantages of a single metropolitan or 
regional system, (c) the needs in a specific environment, and (d) a host of policy issues 
relating to the franchising, ownership and control of cable systems. 

The purpose of this report is to summarize and to supplement a companion 
Basic Report containing papers that discuss in substantial detail the numerous and 
complex elements in the development of broadband cable communications. 1 Al- 
though these two reports are directed to the particular characteristics of the Miami 

1 Cable Communications in the Dayton Miami Valley: Basic Report , R-943-FF/KF, January 1972; 
hereafter referenced as the B. sic Report. 
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Valley region, the analytic approach and the policy conclusions are relevant in 
many respects to other communities faced with the pressures of franchising and 
very much in need of help and guidance. 



SUMMARY 



This report summarizes and supplements the detailed discussions contained in 
the companion Basic Report. It is concerned primarily with the economics and 
technology of cable, the range of new services that might be provided in the foreseea- 
ble future, and questions of franchising and ownership of cable systems. On the basis 
of ten-year financial projections, it concludes that an interconnected network of sis 
cable systems covering 13 incorporated cities in the Dayton metropolitan area has 
good prospects for being economically viable. If the unincorporated areas in the 
metropolitan area can be included to further exploit economies of scale, the eco- 
nomic prospects are enhanced. In contrast, if each city attempts to construct a 
separate advanced cable system confined to its own boundaries, only Dayton and 
Kettering are promising candidates. 

The basic system postulated for the metropolitan area consists of a dual cable 
plant providing about 40 video channels from the headend to subscriber locations 
plus a substantia] capacity in the reverse direction equivalent to two or three video 
channels to permit program origination in remote locations and to provide future 
capacity to handle facsimile mail, data information storage and retrieval, viewer 
interrogation and response, and other services that may be perfected over the next 
five or ten years. For the large numbers of "general” residential subscribers, a 
simple "A-B” switch would be provided to permit selection from among 20 channels 
(ten on each cable), without imposing on these viewers the substantial cost of set-top 
converters. For the smaller number of "special interest” users, about 20 additional 
channels would be provided with the set-top converter for such things as instruction 
for elementary, secondary, and higher education, and services for government agen- 
cies, business groups, and various professions such as information for medical 
groups. 

This report discusses a few of the many possibilities for using caHe: local pro- 
gram origination to meet community needs, adult and higher education; appli- 
cations in elementary and secondary schools; facsimile mail; information storage 
and retrieval; interconnected municipal alarm systems and traffic control; and spe- 
cial pay channels fbr movies, sports, and cultural events not otherwise available on 
television. Special pay channels may be particularly important in improving the 



economic prospects of cable and in providing sources of revenues that would benefit 
ordinary home subscribers through reduced monthly subscriber fees. 

With respect to issues of franchising, some of the major considerations are: A 
franchise duration often years seems most appropriate. Nonexclusive franchises nre 
superior to exclusive ones. The problem of serving low-income areas is not us severe 
as is commonly supposed because of higher population densities that reduce the cost 
of cabling individual dwellings. The Council of Governments should consider requir- 
ing the cable operator to perform as a common carrier — himself having no control 
over the content of particular channels, but standing ready to offer channels for 
lease in accordance with published rates for access to any and all users. Separate 
""'nership of the cable districts serving the metropolitan area has advantages over 
& igle ownership in (a) providing yardsticks by which individual cable operators can 
be judged, (b) reducing the investment requirements of each cable operator, and (c) 
expediting construction. On the other hand, common ownership of the metropolitan 
system would avoid the problems of (a) dividing the more profitable and iess profita- 
ble portions of the area among competing applicants, (b) maintaining compatible 
system design standards, and (ci sharing costs of jointly used facilities such as 
studios. 

The report concludes by discussing three ownership alternatives: conventional 
private ownership, government ownership, and community non-profit ownership. 
Conventional private ownership would be simplest insofar as it is the form in which 
the industry has evolved to date, and our financial projections suggest that the 
system would be attractive to private investors. Government ownership, or at least 
some government financing, would be advantageous in reducing the cost of capital 
for funding such a large enterprise, and permit growth of cable into more sparsely 
populated areas. Nonprofit community ownership would be difficult to organize, but 
if successful it might provide (a) a valuable yardstick against which to judge perform- 
ance of cable systems under contrasting ownership arrangements elsewhere in the 
country; (b) more direct responsiveness to public policy considerations, such as 
hiring from minority groups, and (c) direct application of system profits to public 
uses. 
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I. INTRODUCTION 



The promise ofbroadband cable communications has aroused widespread inter- 
est. In addition to offering improved reception of signals from broadcasting stations, 
its large channel capacity permits many other types of programming aimed at 
specialized small audiences economically infeasible to serve through conventional 
broadcast. Vocational education in the home, external degree programs, classroom 
use, and special local community programming immediately come to mind. More- 
over, with future development of two-way communications on cable, a host of other 
services may become economically and technically feasible. Table 1 lists many 
potential two-way interactive services that have been discussed in the past. 

In contrast to this exciting potential, the cable industry today operates essen- 
tially as a master antenna service or community antenna television service (hence, 
the frequently used initials CATV). As illustrated in Figure 1, a typical system 
consists of a antenna on a high tower in some favorable location, frequently on a 
hilltop, where signals can be picked up over the air and sent to a "headend.” The 
headend — a building containing signal processing and other equipment represented 
by the rectangular housing in Figure 1 — is a central point from which signals are 
fed into coaxial cable distribution lines strung along existing telephone or electric 
power poles to connect residential and other subscribers. Because this service can 
provide subscribers with improved reception of local broadcasting stations and, in 
many cases, also carry signals of more distant broadcast stations otherwise unavaila- 
ble, many television viewers are willing to pay the $5.00 or so per month, plus an 
installation fee of $15.00-$20.00 for the service. 1 

Based on the retransmission of local and distant broadcasting signals, the indus- 
try has grown rapidly. At the beginning of 1971 it encompassed nearly 2600 systems 
serving 5.3 million subscribers. This growth is shown over a 20-year period in Table 
2. Most of these systems are located in small communities lacking local broadcasting 
stations or located where broadcast reception is poor. Growth in major metropolitan 
areas has been slow because they have a number of local broadcasting stations 

1 The signals from distant stations can be picked up ofT the air if the master antenna is tall enough 
and favorably enough located, or signals can be brought in by microwave links directly to the master 
antenna tower or to the headend. 
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SOME PROPOSED INTERACTIVE SERVICES FOR CABLE TELEVISION 
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SOURCE: Walter S. Baer, Interactive Television: Prospects for Tuo-Way Services on Cable J The Rand 

Corporation, R-888-MF, November 1971, p. 4. 

^hese services are not all likely to be economically feasible on cable television networks. Some 
may not even be socially desirable. They have been compiled from various reports, FCC filings, corporate 
brochures, and advertising materials. 
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Table 2 



GROWTH OF CABLE TELEVISION 



Year 


Operating 

Systems 


Total 

Subscribers 


1952 


70 


14,000 


1953 


150 


30,000 


1954 


300 


65,000 


1955 


400 


150,000 


1956 


450 


300,000 


1957 


500 


350,000 


1958 


525 


450,000 


1959 


560 


550,000 


1960 


640 


650,000 


1961 


700 


725,000 


1962 


800 


850,000 


1963 


1,000 


950,000 


1964 


1,200 


1,085,000 


1965 


1,325 


1,275,000 


1966 


1,570 


1,575,000 


1967 


1,770 


2,100,000 


1968 


2,000 


2,800,000 


1969 


2,260 


3,600,000 


1970 


2,490 


4,500,000 


1971 


2,570 


5,300,000 



SOURCE: TV Factbook* Services 

Volume, 1971-72 Edition, p. 81-a. 



offering good reception, and because since 1966 the Federal Communications Com- 
mission has prohibited the retransmission of signals from distant broadcasting sta- 
tions into major cities. However, at this writing, the FCC is proposing to liberalize 
its rules to permit the carriage of a limited number of distant signals into major 
markets — a move designed to enhance the prospects for cable in these areas. 2 

With continuing improvements in cable technology and prospects for more lib- 
eral FCC regulatory policy, cable operators have expressed strong interest in moving 
into the larger cities. Many municipal governments have been under great pressure 
to grant franchises to particular cable operators, and a number of cities — such as 
New York, Atlanta, Columbus (Ohio), and Philadelphia — have already signed fran- 
chises covering some or all of their jurisdictions. Extensive hearings and discussions 

2 The long debate concerning the FCC’s policies toward cable is discussed in other Rand reports. See 
Leland L. Johnson, The Future of Cable Television: Some Problems of Federal Regulation , RM-6199-FF, 
January 1970; Rolla Edward Park, Potential Impact of Cable Growth on Television Broadcasting, R-587- 
FF, October 1970; Prospects for Cable in the 100 Largest Television Markets, R-875-MF, October 1971. 
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have been held in other cities. Dayton and several neighboring cities and towns have 
also come under pressure to grant franchises to particular operators/ 1 

However, many officials in the Dayton area have felt uneasy about moving 
ahead on their own. Like most government officials elsewhere, they have had little 
information to provide a foundation for wise decisionmaking in this new and com- 
plex area. Until recently, many had hardly heard of cable, much less had a sound 
basis for making decisions in the public interest. What channel capacity should the 
cable operator be required or encouraged to provide and for what purposes? How 
should rates to subscribers be established and controlled? What are the particular 
needs of the area that can be satisfied by cable? What are the advantages of a 
metropolitan or regional system developed in cooperation among all of the 
municipalities, in comparison with the outcome of each city going its own way in 
separate franchising? These are merely some of the questions that have troubled 
officials in the area. For this reason the Miami Valley Council of Governments, 
representing the governments of cities in Montgomery and Greene Counties, acted 
through a special CATV committee to request a voluntary moratorium on franchis- 
ing to await the results of the present study. This moratorium, embracing more than 
a dozen cities, is unprecedented. Until now, cities in other parts of the country have 
franchised cable operators in response to immediate opportunities and pressures. 
Those that have postponed making decisions about cable have done so on a unilat- 
eral basis with little or no coordination with other jurisdictions. This moratorium 
by the Miami Valley Council of Governments has provided a rare and challenging 
opportunity to examine the technology and economics of a variety of cable systems; 
to evaluate the advantages and disadvantages of a single metropolitan or regional 
system; to examine the kLids of needs that cable might satisfy in a specific environ- 
ment; and to examine a host of policy issues relating to the franchising, ownership, 
and control of cable systems. 

The purpose of this report is to bring together in summaryTorm major points 
in the individual papers contained in the companion Basic Report. This Summary 
Report is divided into three major parts: 

• The technolgy and economics of advanced cable systems. 

• Near-term and longer-term services that may be provided on cable in the 
Dayton-Miami Valley region. 

• Policy recommendations, guidelines, and problems regarding the franchis- 
ing, ownership, and operation of one or more systems in the area. 

3 See, for example, Dayton Journal Herald, June 4, 1971, p. 25; October 20, 1971, p. 29; and October 
23, 1971, p. 31. 
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II. THE TECHNOLOGY AND ECONOMICS OF ADVANCED 

CABLE SYSTEMS 



The technology of currently used one-way cable is relatively simple. As televi- 
sion signals are sent along in the cable they lose strength or are attenuated, depend- 
ing on the diameter of the cable and the distance traveled. They are restored to the 
necessary levels by a series of amplifiers spaced along the cable at approximately 
one-third mile intervals. The main trunk cable (with a diameter of about 3/4 inch) 
runs from the headend along major routes from which smaller diameter feeder cable 
(less than 1/2 inch) branches off into individual blocks of homes. Smaller diameter 
drop lines (1/4 inch) run from the feeder to the subscriber’s location and are attached 
to the back of the receiving sets as a substitute for the ordinary lead-in wire from 
a rooftop antenna. Outlets can be extended from the drop line to serve additional 
sets in the home. Today, most cable systems carry from 5 to 12 channels of television. 
Some also carry FM radio signals and others originate local programming such as 
news, time and weather, and local sports, in addition to merely retransmitting 
broadcast signals. 

More advanced systems now being constructed in some cities have two main 
characteristics that distinguish them from earlier systems: (a) they provide many 
more channels, (b) they have a two-way capability to carry returning digital, voice, 
or perhaps even video signals back to the headend — a capability essential to two-way 
interactive services of the sort listed in Table 1. 



CHANNEL CAPACITY 

With respect to the first characteristic — that of more channels — Figure 2 illus- 
trates the frequency range for radio and television broadcast services, running from 
3 million cycles per second (or 3 MHz) to 890 MHz. The frequency range currently 
used for cable transmission runs from about 3 MHz up to about 270 MHz, encompass- 
ing both the VHF television broadcast bands and additional bands used for FM radio 
broadcasting and other services. 
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UHF television 
(channels 14 to 80)' 



( 



Aeronautical and mobile 
communications < 



VHF television 
(channels 7 to 13)' 

Aeronautical and mobile | 
communications - 



(216 

il74 



FM radio 

VHF television 
(channels 2 to 6) 

Mobile communications* 




700 



600 



470 



400 



300 



5 — 200 



100 



Approximate range 
of frequencies 
on cable 



Fig. 2 — Range of frequencies in megacycles per second (MHz) 
for radio and television broadcast 
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While frequencies above 270 MHz — extending into the UHF range — can be 
carried on cable, the problem of signal attenuation becomes increasingly severe ;>t 
higher frequencies. At this stage of cable development the practical limit remains 
below the UHF range. Since each television channel occupies the bandwidth of 6 
MHz, the theoretical capacity of the cable is roughly 45 channels below 270 MHz. 
However, problems of intermodulation and crosstalk in the amplifiers reduce the 
feasible capacity to a range of 20-30 channels. The precise number depends on 
several factors — the number and design of amplifiers spaced along the cable, the 
standards of reception quality to be met, and the amount of maintenance cost cable 
operators are willing to bear. Generally, the greater the number of channels em- 
ployed, the lower the quality of reception because of mounting interference between 
channels, and the higher are the costs required in adjusting amplifiers and other 
equipment to maintain a given quality of service. Considering both the cost and 
performance of the technology likely to be available soon, we conclude that 20-25 
channels per cable is the relevant range of choice. 1 

Unfortunately, the constraint on channel capacity is not determined simply by 
cables and amplifiers. The television receiving set itself is a bottleneck. A standard 
set receives cable channels only on its 12-channel VHF tuner. (The UHF tuner is 
useless since, as shown in Figure 2, the frequencies carried on cable lie below the 
UHF range). Thus, regardless of how many channels the cable carries, capacity of 
the system is limited to 12 channels for conventional, unmodified sets. 

There is yet another complication: the lead-in wire from the back of the set to 
the VHF tuner is subject to interference from strong over-the-air signals operating 
at the same frequencies. In the Dayton area, channels 2 and 7, used by local broad- 
casting stations, would cause interference on the same channels operating on the 
cable system. Normally, the cable operator would not attempt to use the two chan- 
nels; rather he would convert at the headend the frequencies of the incoming broad- 
cast signals to other frequencies not subject to interference for carriage on the 
cable. 2 Thus, in the Dayton area only 10 channels would be available for conven- 
tional sets. (In cities where 3 or more VHF stations are located, the problem of 
interference is that much more severe). 

A 10-channel capacity is insufficient in the light of the FCC’s proposed rules that 
require or permit the cable operator to retransmit broadcast signals. Under the 
proposed rules, the cable operator must carry all local signals. In the Dayton area 
this would include three network affiliated stations, one non-commercial station 
soon to go on the air, and one independent UHF station that has been off the air in 
recent months but, reportedly, is planning to resume broadcasting soon. The rules 
also would require the cable operator to provide an additional channel for local 
program origination. They would also require the cable operator to carry the three 
Cincinnati network affiliated stations and would permit him to import two distant 



1 Basic Report, Paper One, pp. 29 Hereafter, references to papers will'be to those in the Basic Report. 
* Similarly, at the headend he would convert UHF broadcast signals to lower frequencies correspond- 
ing to empty slots on the VHF dial. 
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